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*******
* * * First Change * * * *
[bookmark: _Toc19717146][bookmark: _Toc27490619][bookmark: _Toc27556912][bookmark: _Toc27723829][bookmark: _Toc36030898][bookmark: _Toc36042818][bookmark: _Toc36814142][bookmark: _Toc44688992][bookmark: _Toc44923746][bookmark: _Toc51860713][bookmark: _Toc57930480][bookmark: _Toc57931110][bookmark: _Toc73971619][bookmark: _Toc73971778][bookmark: _Toc51860858][bookmark: _Toc57930629][bookmark: _Toc57931259][bookmark: _Toc24937654][bookmark: _Toc33962469][bookmark: _Toc42883231][bookmark: _Toc49733099][bookmark: _Toc56690724][bookmark: _Toc58585502][bookmark: _Toc24937668][bookmark: _Toc33962483][bookmark: _Toc42883245][bookmark: _Toc49733113][bookmark: _Toc56684970][bookmark: _Toc58585000][bookmark: _Toc24937694][bookmark: _Toc33962509][bookmark: _Toc42883271][bookmark: _Toc49733139][bookmark: _Toc56684996][bookmark: _Toc58585026]5.21.3	UE IP address/prefix allocation in the UP function
[bookmark: _Toc51860714][bookmark: _Toc57930481][bookmark: _Toc57931111][bookmark: _Toc73971620]5.21.3.1	General
When performing UE IP address/prefix allocation in the UP function, the CP function shall request the UP function to allocate the UE IP address/prefix by:
-	setting the CHOOSE flags (CHOOSE IPV4 and/or CHOOSE IPV6) in the UE IP Address IE of the PDR IE (see Table 7.5.2.2-1) or of the Traffic Endpoint (see Table 7.5.2.7-1); the IPv6 prefix length shall be indicated in the UE IP Address if an IPv6 prefix other than default /64 and other than for IPv6 prefix delegation (see clause 5.14) is to be assigned and the UPF indicated support of the IP6PL feature (see clause 8.2.25); and
-	including the Network Instance IE to indicate the IP address pool from which the UE IP address/prefix is to be assigned.
-	optionally including the UE IP address Pool Identity from which the UE IP address shall be allocated by the UP function.
[bookmark: _Hlk49379219][bookmark: _Toc51860715][bookmark: _Toc57930482][bookmark: _Toc57931112]The CP function may request the UP function to allocate the same UE IP address/prefix to several PDRs to be created (i.e. using Create PDR) within one single PFCP Session Establishment Request or PFCP Session Modification Request, or to several PDRs to be modified (i.e. using Update PDR) within one single PFCP Session Modification Request by:
-	setting the CHOOSE flags (CHOOSE IPV4 and/or CHOOSE IPV6) in the UE IP Address IE of each PDR to be created with a new UE IP address/prefix or each PDR to be modified;
or, if the UP function indicated support of the PDI optimization (see clause 8.2.25), by:
-	including the UE IP Address IE in the Create Traffic Endpoint IE or Update Traffic Endpoint IE, and by setting the CHOOSE flags (CHOOSE IPV4 and/or CHOOSE IPV6) in that UE IP Address IE; and
-	including the Traffic Endpoint ID in all the PDRs to be created with the same UE IP address or all PDRs to be modified with additional UE IP address(es).
If the PDR(s) is created or modified successfully or the Traffic Endpoint(s) is created or modified successfully, the UP function shall always return the full list of UE IP address/prefix in the UE IP Address IE(s) it has assigned to the PDR(s) or to the Traffic Endpoint(s) in the PFCP Session Establishment Response or PFCP Session Modification Response.
Upon receiving a request to delete a PFCP session, to remove a Traffic Endpoint associated with the UE IP address/prefix, or to remove the last PDR associated with the UE IP address/prefix, the UP function shall release the UE IP address/prefix that was assigned to the PFCP session, to the Traffic Endpoint, or to the PDR.
[bookmark: _Hlk65708263]NOTE 1:	When the CP function requests additional UE IP Address in the Update PDR or Update Traffic Endpoint IE, it needs not include any existing UE IP Address(es).
[bookmark: _Toc73971621]If the UP Function supports the "Per Slice UP Resource management" feature and if the feature is enabled in the UP Function, the UP Function shall take the S-NSSAI associated with the PFCP session into account when allocating UE IP address, together with other information present (e.g. Network Instance, UE IP address Pool Identity).
5.21.3.2	Reporting UE IP Address Usage to the CP function
The UE IP Address Usage Reporting feature (see clause 8.2.58) is an optional feature. The following requirements shall apply if UE IP addresses are allocated by the UP function and both the CP function and UP function support the UE IP Address Usage Reporting feature.
The UP Function should report UE IP address usage information to the CP function for network instances and/or IP address pools whose ratio of occupied (i.e. already assigned) IP addresses to the configured IP addresses in the UP Function exceeds a configurable threshold. If the UP Function supports the "Per Slice UP Resource management" feature and if the feature is enabled in the UP Function, the UP Function shall additionally indicate the S-NSSAI associated with the UE IP address usage information. The UP function shall do so by sending one or more PFCP Association Update Request messages to the CP function, including a UE IP Address Usage Information IE per network instance and/or IP address pool. Each UE IP Address Usage Information IE shall include a validity timer that informs the CP function for how long the UE IP address Usage Information shall be considered as valid. Each UE IP Address Usage Information shall also contain a UE IP Address Usage Sequence Number, which enables the CP function to determine the latest UE IP Address Usage Information generated by the UP function for a given network instance and/or IP address pool.
The UP function may update the UE IP address usage information reported to the CP function if needed, by sending subsequent PFCP Association Update Request/Response messages, including updated UE IP address Usage Information IEs with a (new) validity timer. The UP function shall increment the UE IP Address Usage Sequence Number when updating UE IP address usage information. The UP function shall also increment the UE IP Address Usage Sequence Number when the IP address usage has not changed but the validity timer needs to be renewed.
NOTE 1:	The threshold value in the UP function needs to be selected in such way that it avoids frequent UE IP address usage reporting for network instances and/or UE IP address pools with low usage.
The CP function shall use the latest updated UE IP address Usage Information received for a given network instance and/or UE IP Address Pool. The CP function shall ignore a UE IP Address Usage Information IE received for a given network instance and/or IP address pool with a UE IP Address Usage Sequence Number smaller or equal to the UE IP Address Usage Sequence Number of an already received and stored information.
If the validity timer has not expired, the CP function shall keep the latest updated UE IP Address Usage Information received for a given Network Instance and/or UE IP Address Pool if it receives a PFCP Association Update Request/Response not including a UE IP Address Usage Information IE for this network instance and/or UE IP Address Pool.
NOTE 2:	The UE IP Address Usage Information IE may be absent e.g. if the PFCP Association Update Request/Response is sent for other regular purposes, or if the ratio remains the same, or if the ratio has not changed enough to justify being reported again.
The CP function shall delete UE IP Address Usage Information if its validity period has expired.
* * * Next Change * * * *
7.4.4.3.1	UE IP Address Usage Information IE within PFCP Association Update Request
The UE IP Address Usage Information grouped IE shall be encoded as shown in Figure 7.4.4.3.1-1.
Table 7.4.4.3.1-1: UE IP Address Usage Information IE within PFCP Association Update Request
	Octet 1 and 2
	
	UE IP Address Usage Information IE Type = 267 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	UE IP Address Usage Sequence Number
	M
	This IE shall be used by the CP function to properly collate out-of-order UE IP Address Usage Information received for a given network instance and/or UE IP Address pool, e.g. due to PFCP retransmissions. This IE shall also be used by the receiver to determine whether the newly received UE IP Address Usage Information has changed compared to UE IP Address Usage Information previously received from the same node earlier.
	-
	X
	-
	X
	Sequence Number

	UE IP Address Usage Metric
	M
	This IE shall represent the current ratio of occupied UE IP addresses in the UP function for the Network Instance indicated in the Network Instance IE, or for the Network Instance indicated in the Network Instance IE and the UE IP address Pool indicated by the UE IP Address Pool Id IE when this IE is present. The value shall be expressed as a percentage within the range of 0 to 100, where 0 means no or 0% usage and 100 means maximum or 100% usage reached (i.e. it is not desirable to receive further PFCP Session Establishment Requests).

	-
	X
	-
	X
	Metric

	Validity Timer
	M
	This IE shall represent the period of time during which the UE IP Address Usage Information shall be considered as valid.

	-
	X
	-
	X
	Validity Timer

	Number of UE IP Addresses
	M
	This IE shall indicate the total number of UE IP addresses configured for the Network Instance or also for the IP address Pool, when this IE is present. (NOTE)
	-
	X
	-
	X
	Number of UE IP Addresses

	Network Instance
	M
	This IE shall identify the associated Network instance.
	-
	X
	-
	X
	Network Instance

	UE IP Address Pool Id
	O
	This IE may be present if UE IP Addresses Pools are configured in the UPF.

When present, this IE shall contain the identity of the associated UE IP address Pool.
	-
	X
	-
	X
	UE IP address Pool Identity

	S-NSSAI
	O
	This IE may be present if the feature "Per slice UP resource management" is supported by the UP Function.
When present, it shall indicate the S-NSSAI for which the UE IP addresses usage information is reported.
	-
	X
	-
	X
	S-NSSAI

	NOTE:	When reporting the number of IPv6 UE Addresses for a specific Network Instance and/or IP address pool, the number of default /64 prefixes is reported by default, unless configured otherwise.



* * * End of Changes * * * *
